Isolation and properties of lung 15-hydroxyprostaglandin dehydrogenase from pregnant rabbits.
A NAD-dependent 15-hydroxyprostaglandin dehydrogenase (PGDH) was purified to a specific activity of over 25,000 nmol NADH formed/min/mg protein with 50 microM prostaglandin E1 as substrate from the lungs of 28-day-old pregnant rabbits. This represented a 2600-fold purification of the enzyme with a recovery of 6% of the starting enzyme activity. The lungs of pregnant rabbits were used because a 42- to 55-fold induction of the PGDH activity was observed after 20 days of gestation. The enzyme was purified by CM-cellulose, DEAE-cellulose, Sephadex G-75, octylamino-agarose, and hydroxylapatite chromatography. The enzyme could not be purified by affinity chromatography using NAD- or blue dextran-bound resins. The purified enzyme was specific for NAD and had a subunit molecular weight of 29,000. The optimal pH range for the oxidation of prostaglandin E1 was between 10.0 and 10.4 using 3-(cyclohexylamino)propanesulfonic acid as the buffer. The Km and Vmax values for prostaglandin E1 were 33 microM and 40,260 nmol/min/mg protein, respectively, while the Km and Vmax values for prostaglandin E2 were 59 microM and 43,319 nmol/min/mg protein, respectively. The Km for prostaglandin F2 alpha was four times the value for prostaglandin E1. The PGDH activity was inhibited by p-chloromercuriphenylsulfonic acid but the enzymatic activity was restored by the addition of dithiothreitol. n-Ethylmaleimide also produced a rapid decline in enzymatic activity but when NAD was included in the incubation system, no inhibition was observed.